The goal of this paper is to expose a new numerical method for solving initial value time-lag of delay differential equations by employing a high order improving formula of Euler method known as third order Euler method. Stability condition is discussed in detail for the proposed technique. Finally some examples are illustrated to verify the validity, efficiency and accuracy of the method.
Introduction
Delay differential equations (DDEs) and ordinary differential equations are similar, but they differ in evaluation. The first equations determination involve past values of the independent variable [1] . The solution of delay differential equations requires existence of not only the current state, but also of the previous state at certain time. DDEs have numerous applications in (physiological, pharmaceutical kinetics, chemical kinetics, population dynamics, and the navigational control of ships and air craft) [2] .
In this paper, we only concerned with retarded initial value delay differential problems (IVRDDE) of the following form 00 00 ( ) ( , ( ), ( ) 
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Ali and Hasen Euler method is one of the most common methods that used to solve initial value problem (ordinary and delay differential equations) many authors and researchers have considered this method (see, e.g [3, 8] ), also many other authors have improved on the popular method of Euler developed between 1768 and 1770 [9] because of its ease of implementation. In this work, we will try to apply a new Euler improvement method that called three orders Euler method as an efficient modern numerical method to deal with our problem retarded delay differential equations (RDDEs).
Third Order Euler Method (TOEM)
Euler method and all single-step methods are depended on the principle of discretization. These methods have the common feature that no attempt is made to approximate the exact solution over continuous range of the independent variable. The general form of newly third order Euler method is:
. (2) The properties of the increment function TOEM  the right-hand side of TOEM is in general very crucial to its stability and convergence characteristics. These properties are also investigated to be able to ascertain how efficient is the new method being proposed [3] . For any initial value retarded delay differential equation given by eq. (1), we are interested in finding the numerical solution y(x) for our problem (IVRDDEs) using TOEM.
Theorem (1.1) [3]:
The existence of such numerical solution y(x) is guaranteed and unique provided that
 and is, more specifically, Lipschitz continuous in the depended variables ( )
be a set of real numbers. If there exist finite constants  and  such that
Stability of Third Order Euler Method for Solving (IVRDDE)
In this section we state the theorem that needed to prove the stability of the proposed TOEM in solving our problem.
Theorem (2.1.1):
Suppose the retarded delay differential satisfies hypotheses of theorem (1.1), then the TOEM is stable.
proof: Let n y and n z be two sets, of solutions generated recursively by the which implies the stability of the proposed method.
Third Order Euler Method for solving Initial Value Retarded Delay Differential Equations
In this section, we present third order Euler method to numerically solve the following initial value delay differential equations
Eq. (9) 
For each (i=0, 1, ..., n) 4. Algorithm TOEM
Step 1 Set h n  
Step 2 Input the initial values or initial function ( ) .
Step 3 Choose
Step 4 compute eq.(11) for .
Step 5 Compute the exact solution for .
Step 6 Set the output numerical and exact in a table
Numerical Examples
In order to illustrate the advantages and the accuracy of the proposed method for solving this kind of problems we have applied the method to different examples.
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Iraqi Journal of Science, 2018, Vol. 59 Table- 1shows the absolute error comparison between the exact solution and approximate solution using algorithm TOEM using MATLAB program. 
Conclusion
The third order Euler method proposed as a numerical method to solve our problem initial value retarded differential equation. From the analysis and the computational results listed in the tables and the figures, it is evident that the method is efficient. The test of stability function also reveals that the method is of order three. Therefore we conclude that the third order Euler method proposed is efficient and third order accurate. 
